This paper provides a narrative of the emergence of the standard textbook definition of public goods. It focuses on Richard A. Musgrave's contribution in defining public goods as non-rival and non-excludable-from 1937 to 1973. Although Samuelson's mathematical definition is generally used in models of public goods, the qualitative understanding of the specificity of pure public goods owes a lot to Musgrave. I argue that the evolution of Musgrave's writings on public goods reflects his intention to justify his view of the role of the state in providing goods and services to the citizens with an argument that would be convincing to the community of American economists in the middle of the twentieth century. Musgrave's definition highlights his life-long concern for a comprehensive, realistic and useful normative theory of the public sector.
Imagining counterfactual history, surely it would have been better if there had been a 1954 item by Musgrave and Samuelson that led to a post-1970 Nobel Prize in economics. Indeed, many discerning academics believe that Stockholm erred in not honoring the author of Musgrave's Theory of Public Finance. (Samuelson 2008) This paper is on the history of the concept of Public Goods, which came to maturity in the New American public finance, roughly from the 1930s to the end of the 1960s. It focuses on Richard A. Musgrave's contribution, which has been overshadowed by Samuelson's (1954 Samuelson's ( , 1955 ) brilliant formal exposition. The popular misconception is well represented in a recent entry on free riding written by Russell Hardin in the Stanford Encyclopedia of
Philosophy:
Olson based his analysis on Paul Samuelson's theory of public goods. Samuelson (1954) noted that some goods, once they are made available to one person, can be consumed by others at no additional marginal cost; this condition is commonly called jointness of supply or nonrivalness of consumption. […] There is a second feature of Samuelson's public goods that would make them problematic in practice: the impossibility of exclusion. (Hardin 2003, 8-9) As I will argue, Musgrave's role is decisive, especially on the standard textbook definition that Hardin referred to. Pure public goods are commonly defined in textbooks as being neither rival nor excludable. Musgrave (1969a) was the first to use this two-criteria definition.
This definition is used in public economics textbooks (Cornes and Sandler 1996; Hindriks and Myles 2006; Gruber 2011) , as well as in microeconomics textbooks (Varian 1992; Nicholson and Snyder 2011) . None of the aforementioned authoritative texts refer to Musgrave on the topic of public goods, but they all refer to Samuelson. Furthermore, most of them make use of a 2x2 table in order to classify four different families of goods according to the possibility of excluding consumers from their benefits, and whether they are intrinsically rival (see Table 1 ). This pedagogical device was first conceived by Musgrave and Musgrave (1973) , although no reference to its origin is to be found in any textbook. 2 Although a few scholars-those who knew Musgrave personally, or who studied his work closely-recognized his contribution, no systematic and retrospective analysis of Musgrave's role in defining public goods has been made. 3 Motivated by Samuelson's remark, the goal of this paper is to fill the gap described above in the history of the theory of public goods, by appraising Richard A. Musgrave's contribution. I argue that the concept of public goods illustrates Musgrave's intention to justify his view of the role of the state in providing goods and services to the citizens with an argument that would be acceptable to the community of American economists in the middle of the twentieth century. Samuelson played a decisive role in the evolution of the conceptualization of public expenditures, yet
Musgrave's two-criteria definition reflects his life-long concern for a comprehensive, realistic, and useful normative theory of the public sector. Moreover, the evolution of Musgrave's writings on public goods exemplifies the refining of a theoretical question through exchanges with colleagues, in particular Samuelson.
Musgrave before Samuelson

Musgrave's early synthesis
Born in Königstein in 1910 to a family of German intellectuals, Musgrave studied at the University of Munich and at the University of Heidelberg, where he obtained his Diplom 2 On economists' strategic moves for recognition and the historiographic challenges of attributing credit to scientific discoveries in postwar economics, see Düppe and Weintraub (2014, pp. xvi; 233) . To the extent that the two-criteria definition given by Musgrave is used mostly in lower-level textbook literature, the lack of credit is perhaps less surprising (see Medema 2012) . 3 See for instance, Atkinson (1987) , Seidl (1988) , Pickhardt (2006) , Oates (2007) .
Volkswirt degree in 1933 (Musgrave 1986 (Musgrave , 1997 Sinn 2009 ). Through the teaching of Adolf Weber, Otto von Zwiedineck, Alfred Weber, Jakob Marschak, and Otto Pfleiderer, he became acquainted with European scholarship on public finance, economics, law, and sociology. He then moved to the US in 1933 on a one-year scholarship to study at the University of Rochester, but, with the turn of events in Germany, decided to stay. As a result, he became part of a generation of German-speaking scholars who had emigrated to the United States and contributed to the internationalization of economics in an American synthesis (Craver and Leijonhufvud 1987; Hagemann 2011 ).
Musgrave's "comparative advantage" lay in his acquaintance with continental literature on public finance (Musgrave 1992 (Musgrave , 1997 . 4 Taxation (1937) drew heavily on this literature. He tried to synthesize different theoretical works on public expenditures and on taxation from the end of the nineteenth century to the first part of the twentieth.
Musgrave's unpublished dissertation on The Theory of Public Finance and the Concept of Burden of
From a traditionally narrow focus on "the burden of taxation", Musgrave enlarges the research agenda of Public finance to the net effect of the government revenues and expenditures processes. He thus clearly sets his research within the framework of welfare economics, but with consideration of the benefits of the state's economic activities. This reorientation is justified by the increasing importance of public expenditures (Musgrave 1937, 20-21) . In the midst of the New Deal, government spending had become a burning question as "economics had moved to the forefront of politics" (Musgrave 1997, 65 ) (see also Johnson 2015c).
Regarding the question of the assessment of the benefits of the services provided by the Public Economy, Musgrave rejects the Italian subjectivist assumption: "the basic assumption of individual evaluation of collective wants, considering the latter as homogeneous with individual wants proper, appears unrealistic" (Musgrave 1937, 38) . 5 Yet Musgrave also rejects the opposite perspective which assumes that the state is the subject of organic wants (ibid., 49). Furthermore, on the subject of the science of public finance, he remarks: "political decisions are formulated as being so complex that no attempt to rationalize the latter in terms of individual evaluation can be undertaken without extensive sociological analysis of the prevailing institutional set-up" (ibid., 40). 6 He considers a National Economy as a system that comprises two legitimate spheres-Market Economy and Public Economy-in an interrelationship, and both drawing from the same pool of resources. The Public Economy seen as planned household has its own logic. Carving a middle-of-the-road position typical of the 1930s, Musgrave did not see the market as the baseline for all economic life, and neither was it for the study of public finance. As Musgrave (1937, 73) puts it: "The interpretation of Public Economy as planned or 5 In the first chapter of his dissertation, Musgrave reviews the three main traditions in public finance on their view of the public economy: the classical British tradition, the German triad (L. von Stein, A. E. Schäffle, and Adolf Wagner) , and what he labels the Exchange economy perspective (E. Sax, K. Wicksell, and E. Lindahl) . Through the latter German-writing authors, he also discusses their Italian predecessors, namely A. Di Viti de Marco and Ugo Mazzola.
6 Both subjectivist assumptions were important for Italian scholars like De Viti de Marco (1934) and Mazzola (1890) . They adapted the analytical apparatus of the marginalist theory of value to public expenditures The state is thus conceived as an aggregation of individuals who (voluntarily) pay taxes in exchange of services. Moreover, they assumed that individuals are able to directly feel and assess the benefits of the public goods.
household economy is in closer agreement with actual institutions than the other explanation in terms of market exchange; consequently the former approach offers a better tool for the comparison of actual conditions with the theoretical model."
Just as the economist usually assumes that the consumer has given preferences, Musgrave assumes that the subject of public finance (the budget planner) works on the basis of a given schedule of social wants. In the 1950s, following Samuelson's (1947) work inspired by Bergson (1938) , Musgrave substituted the concept of the social welfare function for his earlier expression of a schedule of social wants. This assumption partly explains why, in his dissertation, Musgrave is not yet trying to identify specific criteria for public expenditures. In a Wagnerian fashion, he merely indicates that the actual collective wants and socially interpreted individual wants satisfied by publicly provided goods depend on historical, political and social factors. In the end, Musgrave wants to assess the welfare 'net effect' of the public economy, but he acknowledges that his accounting procedure runs into difficulties in assessing the benefits of public expenditures (Musgrave 1937, 121) . Like many before him, Musgrave argued that some public expenditures satisfy collective wants that cannot be easily traced to individual needs due to their indivisible nature. 7 Musgrave calls them 'social wants proper ' (ibid., 120, 335) . 8 This issue is neither 7 This is distinguished from the other problem of indivisibility due to the "bulky" nature of some goods (ibid., 395). Musgrave does not really discuss this case, but one can understand something like a problem of 'joint supply', or 'indivisibility' on the supply side, which has to be distinguished from the problem of indivisibility on the consumption side. Similar ideas are stated by Wagner (1892, 275 ff.) and Smith (1776 V.i, 723) . 8 The idiom is likely adapted from Sax's (1924) expression of "collective wants proper" (eigentlichen Kollektivbedürfnisse). For earlier statements of the idea of indivisibility, see De Viti de Marco (1934, 80) , Sax (1924) , Wagner (1892, 275, 419) ; Leroy-Beaulieu (1906, 175) and Seligman (1908) . All of the central nor the most original aspect of Musgrave's dissertation, however, it is very important for the discussions that will follow on the specificity of public goods. Musgrave assumes there exists individual wants, and collective wants proper. Most of the first ones are satisfied within the market economy, but the public economy may satisfy both collective wants proper and "socially interpreted individual wants" (ibid., 335). This conceptualization clearly anticipates the function of the Allocation branch in the Theory of Public Finance (1959) which is to provide goods to satisfy public wants of two kinds: social wants and merit wants. 9 By highlighting its productive capacity, its role in providing necessity goods, and its lawful ability to interfere with individual wants satisfaction, a relatively positive view of the state emerges from Musgrave's early work.
Free riding and non-exclusion
In 1939, two years after defending his PhD thesis at Harvard, Musgrave's first paper was published in the Quarterly Journal of Economics while he was serving as instructor in the Harvard's economics department. Based on his dissertation, the paper is a reconstruction of the voluntary exchange theory of public economy as can be found in Sax, De Viti De Marco, Wicksell, and, in a more mature form, in Lindahl. From their perspective, "taxes accordingly appear as voluntary payments rendered by the individual in exchange for services supplied by public economy, and in accordance with his evaluation of those services" (Musgrave 1939, 214) . The young Musgrave, put forward many arguments these works are referred to by Musgrave (1937) . Colm (1934, 325 ) also makes a similar observation. See also Sturn (2006) . 9 Merit wants are human needs of such importance for the community that their satisfaction cannot be left to the market, even if the goods which satisfy them do not suffer from non-exclusion or nonrivalry problem. The first examples of merit goods given by Musgrave are transfers in kind like housing for the poor, school lunches and healthcare services. See, Desmarais-Tremblay (Forthcoming). against the voluntary approach-but his main contention is the "highly unrealistic" nature of a model that relies on the hypothesis of voluntary exchange. He writes: "The very fact that such enforcement appears universally necessary indicates the absence of a general willingness to comply with the obligation to contribute" (ibid., 219). Musgrave comes up with a behavioral rationale to explain this "fact". What will eventually become the standard argument for public good provision is found in a long footnote:
We note the theoretical difficulty which arises for the voluntary exchange theory in the event that some of the members of the community should attempt to benefit from public services without in turn being eager to contribute their share. While recognized as constituting a 'pathological group' (De Marco, [1934] , p. 114) and a 'problem' (Benham [1934] , p. 454), they are ruled out by the assumption of purely voluntary action. Assuming, however, for the sake of argument that all people act in the prescribed 'pathological' manner, the following problem arises: if the total cost of public services is covered by a large number of contributors, a reduction in the contribution of any one contributor will fail to affect notably the total supply of public services -either from the point of view of this contributor or in the eyes of other contributors who join in the consumption of the same indivisible services. Hence the reduction will result in a gain for the contributor in question without leading to reprisals. If all contributors should accordingly decide to reduce their contributions, the volume of public services will tend to shrink, and an unstable situation will result. (Musgrave 1939, 219-20, n.5) One finds here the first clear exposition in English of what would later be called the free riding hypothesis. 10 It derives from the situation where a large number of individuals contribute to a collective good or service. Because of this large number of contributors and the fact that they all benefit collectively from the service, one individual could reduce his contribution (if he were not forced to pay for it) without the others noticing. This individual would then be free riding-benefiting from the service without actually paying for it. Yet, if many act like him, the aggregate level of contribution would fall and the service could not be properly funded. Musgrave's argument achieved what was probably an unintended success. At the very least, Musgrave did not need this argument to convince himself that the state had a positive role to play in the welfare of the citizens in a democratic society. This was already assumed in the approach to public economy he adopted in his dissertation. It is also a consequence of the progressive narrative of Wagner's Law endorsed by Musgrave throughout his life. 11 Yet, this argument convinced some economists that public provision of specific goods was required (about which more below), in part because it relied on an assumption of selfish rationality which later became common place in the middle of the twentieth century. What eventually became the rational behavioral response could still be considered a pathological case in the 1930s (Pickhardt 2005; Tuck 2008; Fontaine 2014 ).
This convincing argument had the paradoxical effect of narrowing the scope of collective wants to those which are satisfied by goods that can provoke free riding behavior if left to voluntary provision. When compared to the broad range of human motivations contemplated by Wagner (1892) and Sax (1924) Wagner (1883; 1892, 379) perceived that there was something constitutive of economic progress that would lead to an increasing role for the state. He observed a relative (and absolute) growth in public expenditures in many Western European countries and argued that it was the result of pressures for social progress.
really believe that individuals always behave in a selfish way: "The hypothesis that the motive of action is purely egoistic is as unrealistic as the other assumption that it is purely altruistic: In reality political action is motivated by both forces" (Musgrave 1937, 333) . Buchanan (1964) was the first to use the expression of free rider in public finance.
He later theorized it as a specific case-alongside perfect competition-of a more general "large number dilemma." Buchanan (1964) does not refer to Musgrave (1939) , but he probably had read the paper, since he refers to it in "Knut Wicksell on Marginal Cost Pricing" (1951) . It is also cited by Baumol (1952) and Downs (1957) . Moreover, Peacock (1954) uses the free riding argument as a criticism of Lindahl's model on the same page in which he cites Musgrave (1939) . The generalization of the free riding argument to all collective action was made by Olson (1965) (Dougherty 2003) . At the beginning of his treatise, he makes explicit reference to Musgrave on non-exclusion: "The second point is that once the relevant group has been defined, the definition used here, like Musgrave's, distinguishes collective good in terms of infeasibility of excluding potential consumers of the good" (p. 14). Although this idea could have come to him from Musgrave's Theory (1959) , he also makes a reference to the 1939 paper.
By making a caricature of its essential features, Musgrave successfully attacked the voluntary exchange tradition as a positive model (Fossati 2003 ). Yet, it survived as a normative horizon-that of free individual exchange-in Buchanan's research program on public goods and more generally on constitutional political economy (Johnson 2015b) .
At the end of his first paper, Musgrave alluded to a "planning approach" in place of the voluntary exchange model. Based on his dissertation, this approach will be criticized the next year by Neal (1940) . The latter contended that the formation of a social preference scale in which an individual could compare the benefits he gets from the protection of an additional destroyer to eating another apple was not feasible. Concluding that the provision for collective wants must then be arbitrary, he warned against such "partial planning" which would "subvert the democracy" since individuals would not always be able to exercise and express their rational judgment.
In defending the requirement of compulsion for the public economy against Neal's criticism, Musgrave (1941) argued that, because of the possibility of free riding, no unanimous vote could be expected for the provision of collective goods. Requiring unanimity would lead to total inaction and would, furthermore, prevent any redistributive policies being accepted. The explicit argument is provided by Musgrave in a footnote:
he individual members of the community will attempt to minimize their contributions, knowing that they can not be excluded [my emphasis] from the benefits. Cf. Musgrave, op. cit., p. 219, note 5" (Musgrave 1941, 320, n.4 ). This last remark in which Musgrave refers to the famous footnote of his 1939 paper is the first occurrence in his writings of the idea that voluntary provision (i.e., market allocation) of collective goods will fail because of the impossibility of exclusion.
In the same paper, Musgrave formulates the core idea of his normative approach to public finance that was already set forth in his (unpublished) dissertation:
I am aware that my model offers no realistic theory of a descriptive sort, but it is realistic in the sense of pointing towards an attack on the real issues of present day public finances. The planning model expresses the rationale of efficient government; it supplies us with a norm against which the accomplishments of our actual revenue-expenditure process may be checked (ibid., 324).
A turning point for the theory of public expenditures
The first half of the 1950s
During World War II, Musgrave was in charge of the fiscal policy affairs at the Board of Governors of the Federal Reserve (Musgrave 1997) . The possibility of a contraction following demobilization was a preoccupation shared by many American economists working in government agencies (Backhouse 2015, 341) . Public expenditures for stabilizing the business cycle was a new concern for Musgrave. Public works and other government transfers to sustain demand in times of crisis had to be chosen "on their own merits" (Musgrave 1945, 14) , but a specific micro rationale was still lacking. The arguments to justify public funding for some goods over others were still interwoven.
Retrospectively, this confusion is also visible in other writings of the 1940s. For instance, Bowen (1948) , who refers to Musgrave (1939) among many other eclectic sources, argues that social goods are indivisible and non-excludable, but he seems to confound the two ideas:
The goods for which price exclusion is impracticable are characterized by the fact that they cannot be divided up into units which any single individual can be given exclusive possession. They are, in this sense, indivisible. Such goods have the characteristic that they become part of the general environment-available to all individuals who live within that environment. They are, in that sense, social rather than strictly individual goods (Bowen 1948, 173) . Samuelson's (1954) paper certainly had an effect on Musgrave's thinking on public goods. The three-page paper pretentiously titled 'The pure theory of public expenditure' 15 is presented as an appendix to his Foundations (1947) and was written to prove that mathematics can be useful in economics (Pickhardt 2006) . 16 In it, Samuelson derives the necessary conditions for Pareto-optimal allocation in the presence of collective consumption goods. For each of them, the total quantity of the good in the economy is the quantity consumed by each and every agent. 17 In other words, the same unit of good is collectively and simultaneously consumed by all agents in the economy, which means that "each individual consumption of such a good leads to no subtraction from any other individual's consumption of that good" (Samuelson 1954, 387) .
By deriving the necessary conditions for optimal allocation, Samuelson (1954) fully integrated the concept of collective (public) good into the framework of the New Welfare Economics (Musgrave 1969b, 798) . It is one of the first steps in the mathematization of public finance and its transformation into public economics. As Musgrave (1983, 324 ) later acknowledged, it contributed to changing the focus of the subfield, from a description, or a rationalization of what the state was doing, into a study of efficiency conditions in the face of market failures (on which see also Johnson 2015c). Samuelson's (1954) paper was indeed a game-changer in the theorization of public expenditures, but it relied on previous conceptual work by Musgrave. In his own words: "All I ever knew about the Wicksell-Lindahl Paradigm of Public Goods, I learned only from Musgrave's 1937 Ph.D. dissertation" (Ott et al. 2008, 333) . 18 Seventy years after, Musgrave seemed to remember the discussions he had with Samuelson on the nature of public goods: 17 Rather than summing up the quantities as one would do for private goods, one gets X = X ! for all agent i. Head (1962, 198) I (Richard) especially thank you for the inspiration you gave to those of us who attended Alvin's seminar in the late '30s. I vividly recall a conversation with you on our way from Littauer to the Faculty Club on whether nonrival consumption or nonexcludability serves as the crucial distinction between public and private goods. 19 Musgrave's wife also recalls such discussions: "I well remember Richard and Paul getting together on a Sunday morning to discuss the solution to the provision of social goods." 20
As Peacock (1953, 442) wrote: "The discussion of the theory of collective wants that he [Musgrave] introduces in his Principles of the Public Economy (forthcoming) is extremely original and interesting." (my translation)
functions of the public budget. 24 Each branch performs its function on the assumption that the two others will meet their objectives. For the service branch, which is responsible for determining the goods and service that must be provided to satisfy public wants, this means that a "proper" state of distribution has been secured by the distribution branch and that full employment is guaranteed by the stabilization branch. This implies that the service branch can balance its budget, or that public services can be provided according to the benefit principle that links revenues and expenditures together. With the exception of merit wants, which arise out of a problem of separating the service and the distribution branch in the case of transfers in kind.
Musgrave had changed his view on the nature of public wants. Rather than being homogenized at the social level by the social planner, he assumed from now on that they Bowen (1943 Bowen ( , 1948 and later restated by Samuelson (1955) . Second, since the same amount will be consumed by all, individuals know that they cannot be excluded from the resulting benefits. This being the case, they are not forced to reveal their preferences through bidding in the market. The "exclusion principle," which is essential to exchange, cannot be applied; and the market mechanism does not work (Musgrave 1957a) .
In this quotation, Musgrave draws a causal explanation of market failure from the distinctive character of public wants. Clearly here both the indivisibility or jointness, and the impossibly of exclusion are linked together. 26 Musgrave infers non-excludability from the jointness dimension of public wants. 27 In a sense, this claim is tautological. If somebody were excluded, then there would be at least one individual not consuming the good, therefore it would not be a public good according to this definition. 28 Thus, knowing that they cannot be excluded, individuals will not be forced to reveal their preferences and the market fails both as a mechanism of preference revelation (to know which goods in what quantity must be produced), but also-as was already clear in 1939-as a way to pay for the goods.
The effect of Samuelson's paper
As it has been expounded, Musgrave's definition of public wants in 1955/1957 clearly reflects Samuelson's definition of "equal consumption by all." Moreover, his shift to a more individually based assumption about public wants probably also reflects
Samuelson's transformation of Lindahl's model into necessary conditions for optimal provision, but without the assumption of voluntary provision. As he put it: "our view borrows from Lindahl's formulation provided that we interpret it as an optimal result and not as an operational solution" (Musgrave 1957a, 335 29 Tiebout first discussed his model in Musgrave's public finance seminar at Ann Arbor (Fischel 2006) . Although Musgrave was somewhat proud of this, he was very critical about the applicability of the model (Buchanan and Musgrave 1999, 158) . On Tiebout, see Singleton (2015) .
arguing that collective choice through voting can solve the problem, but at least he identifies the enemies: Buchanan and Coase, among others.
Musgrave ( As the author notes, the bombshell effect of Samuelson's first paper was to be explained by its theoretical brilliance of presenting the complex issue of public goods in so succinct a form. But there may have been more to it. Even findings of pure theory may have their ideological settings and the existence of public goods seemed to offer the penultimate cause of market failure, questioning the role of the market as the universal and natural solution to human coexistence. In the '50s, this critique still appealed to a liberal political climate, following earlier critiques by Joan Robinson, Keynes, Samuelson, Hansen, and others. 30 In as much as a model is a rationalization of contemporary concerns held by citizens, political leaders, or economists, it is hard to separate its positive value from the normative narrative that might be derived from it. 31 In a sense, Samuelson's abstract model is a thought experiment that rationalizes government provision of certain goods in the language of modern economics. In this simplified world, the reader discovers that when the state's coercive power is assumed away, collective goods are not provided in sufficient quantity to reach a social optimum.
Musgrave's Theory of Public Finance (1959)
Although Musgrave's definition of social goods in the 1950s reflected Samuelson's influence, he still believed that non-exclusion was the main argument for their public provision. Reflecting on the past 20 years of debate, Head (1977a, 228) 31 Similarly, twenty years before Samuelson's paper appeared, Einaudi (1934, 26) remarked that De Viti de Marco's Principles of Public Finance was a "reflection" in the field of public finance of the transition to more democratic/popular government over the nineteenth century in Italy. This reflection took the form of "fundamental types" abstracted from the facts. This view is also expressed by Myrdal (1930, 157) : "All normative economic doctrines are largely rationalizations of political attitudes and in the theory of public finance probably even more than elsewhere because stronger political pressures are at work here."
I think your emphasis on the "exclusion principle" is extremely important. However, I think at some later point I should want further discussion and a number of further distinctions to be made. [...] Quite aside from any narrow interpretation of the exclusion principle, the existence of such a condition as decreasing costs will not only make perfect competition non-viable as a predictive statement, but it will also create normative inadequacies of the market mechanism. 32
Thus, Samuelson (1955) argued that collective goods in the sense he defined them were a specific case of the more general problem of decreasing costs, the latter being the proper reason for departing from the rule of pricing at marginal cost. He continues:
Your paragraph dealing with joint consumption seems to me to be not completely satisfactory. Concerts are a wonderful example of decreasing cost situation in which optimal pricing according to marginal cost might require that you set zero prices.
[...] If you could find a way of learning when people listen in to the radio, you might apply the exclusion principle to this area. Yet, you would be wrong in discouraging people from getting more satisfaction from listening in an extra hour when there is no true cost to society of their listening in that extra hour. Something like joint consumption is the essence of governmental services. Or to put the matter in reverse way: the market mechanism and the exclusion principle work well only in the very special case where there happen to be no 'external' effects on the consumption side.
Samuelson's argument to convince Musgrave is already clear: In the case of a good which can be provided at zero (or small) marginal cost, even if exclusion was feasible, it would not be Pareto optimal to impede another user from the benefit of the good. 33 Hence, it is "jointness in demand", or "external economies" (Samuelson 1954) or "decreasing cost" (Samuelson 1955 ) that account for the market failure of public goods, according to
Samuelson. This argument would be stressed by Samuelson over and over again.
32 "Detailed comments on PRINCIPLES OF THE PUBLIC ECONOMY." Undated, but inserted in a chronologically ordered folder between a letter from 1951 and another from 1955. It seems reasonable to date this 6-page document at the latest from 1955, recalling that Samuelson (1955, 354) noted: "I have greatly benefited from preliminary study of Professor Musgrave's forthcoming treatise on public finance, which I am sure will constitute a landmark in this area.", PAS Papers, 'Correspondence', " Musgrave, Richard, 1945 -2007 In the published version of the Theory, Musgrave renames the service branch as the allocation branch. Its function is to provide for the satisfaction of public wants, which are of two kinds: social wants and merit wants. Notice the slight difference from the previous definition given in 1957a:
Social wants are those wants satisfied by services that must be consumed in equal amounts by all. People who do not pay for the services cannot be excluded from the benefits that result; and since they cannot be excluded from the benefits, they will not engage in voluntary payments. Hence the market cannot satisfy such wants. Budgetary provision is needed if they are to be satisfied at all. (Musgrave 1959, 8) Here, the impossibility of exclusion is not inferred from the jointness in consumption. Musgrave argues that this specificity leads to two problems. First, preferences will not be revealed, hence the government has to find a way to "induce" citizens to reveal them. Second, even if preferences were known, contrary to market functioning, there is no single given optimal solution. Thus a social welfare function is required to select the desired state of distribution. 34 Musgrave adds some further clarification on social wants: "[S]uch wants cannot be satisfied through the mechanism of the market because their enjoyment cannot be made subject to price payment" (ibid., 9, my emphasis). In the case of private goods, property rights entitle the owner to exclude others from enjoying the benefits she derives from the good. This is what Musgrave calls "the exclusion principle" and it does not apply in the case of social wants. Hence, Musgrave (1959) believed that it is the impossibility of exclusion that is the cause of market failure. 35 34 Head and Samuelson remarked that Musgrave is wrong on this, since even in a world of purely private goods, there is rarely a single optimum. 35 As early as the nineteenth century, Wagner (1892, 419) had argued that there was an exclusion problem for public services. Mazzola (1890, 42) , who referred to the second edition of Wagner's Grundlegung, identified a technical characteristic to explain the public provision of some goods, As in the 1939 and 1941 papers, the most important remarks on social goods in the 1959 book are to be found in a footnote:
It is evident that the case of social wants must involve joint consumption, but joint consumption, as usually defined, does not necessarily involve social wants. A circus performance involves joint consumption on the part of those who attend. Yet entrance fees can be charged, different amounts can be consumed by various people and the service can be provided through the market. Demand schedules can be added horizontally. (See p. 76). For a social want to arise, the condition of equal consumption must apply to all, whether they pay or not. In other words, we must combine the condition of joint consumption with that of inapplicability of the exclusion principle. Only then will demand schedules be added vertically. (ibid., 10 n.1)
For the first time, it is clearly stated that two conditions must be met in the case of social wants-which on consistency grounds should have called for a rewriting of the definition of social wants given earlier. This fact becomes evident in the case of an outdoor circus, which was one of the two examples of public goods, along with national defense, given by Samuelson (1955, 350) . Musgrave argued that circuses, contrary to national defense, do not result in market failure in the sense that private organizations can repay their costs without the help of the state. Hence, there must be another necessary condition for market failure in the case of social wants, namely impossibility of exclusion.
Finally, Musgrave reckons that, since voluntary payments are not possible, public services satisfying social wants must be provided free of direct charge (ibid., 15). Since the distribution and stabilization branches are assumed to meet their objectives, funding for those services can follow the benefit principle. In practice, this would imply a proportional tax if the income elasticity of demand is around one. If it is larger than one, then the tax would need to be progressive, and if smaller than one, regressive.
namely their indivisibility. Yet, he also noted that this fact entailed the impossibility of "debarring" users from the consumption of those goods.
Clearly, Samuelson could not have been satisfied with the final version of Musgrave's
Theory. In an unpublished draft (1959) intended as a friendly criticism of Musgrave, he argued again:
The important question is not whether we can exclude someone from use or enjoyment of a public good, but rather whether in excluding it from one man we thereby make as much more of it available to other men. What makes bread a private good is that when a loaf goes into my stomach, it thereby becomes unavailable for your stomach. [...] Of course, we could put a toll collector on an uncrowded road and charge fees. But should we? 36
Musgrave (1959) acknowledged Samuelson's point in a chapter titled "Further problems in efficiency". He saw the case of an uncrowded bridge as a "paradoxical situation" where the exclusion principle could be applied, but that doing so would result in an "inefficient solution" because of very low marginal costs (Musgrave 1959, 138) . Still, as long as the bridge was funded by toll, Musgrave did not see it as a case of social good. 37
Crystallization of the two criteria
Refinement of a theoretical question in the 1960s
In the 1960s, numerous papers were published on the definition of public goods and their implications for efficient allocation. Although Musgrave (1959) had argued in the abovequoted footnote that two conditions must be met, it was not at all clear at the beginning of 36 "More on public goods and bads: a road case,"1959, PAS Papers, Unpublished Writings, Box 142. The argument is repeated in "Public Good Theory: Optimal Feasible Pricing of Rail, Bridge, and Road," rough draft Feb. 7 1964, PAS Papers, Unpublished Writings, Box 143. It is also stressed in a debate on Subscription TV between Samuelson (1958 Samuelson ( , 1964 and Minasian (1964) . 37 He conceded to see it as a social good only if it would be funded by general taxation, or, more convincingly, it it produced « collateral benefits » to the neighboring residents (Musgrave 1959, p. 139) .
the decade that two criteria had to be defined. Probably convinced by the persuasiveness of his free riding argument, Musgrave held on to non-exclusion as the most important characteristic of social goods for most of the 1960s (see Musgrave 1962, 109; 1964, 4; 1965, 3) .
In 1966, Musgrave presents a paper titled Provision for social goods, in which he reviews "the polar case of a pure social good" and then suggests some generalization to mixed goods. The author explains the shift in his phenomenological view point: "To emphasise that the distinguishing characteristic derives from the nature of the good, rather than the utility function, I now prefer the term social good to my earlier terminology of social want" (Musgrave 1969a, 126) . Musgrave then proceeds to (re)define social goods:
"The first is the characteristic of non-rivalness in consumption, i.e., the existence of a beneficial consumption externality. The second is the characteristic of non-excludability from consumption. The two are distinct features and need not coincide. Each plays a different role" (ibid.) This is the standard textbook definition that is still used today.
Musgrave then explains that non-rivalness, the fact that the consumption by one individual does not reduce the benefits enjoyed by another individual while consuming the same good, is responsible for the vertical addition of demand curves. It is also this characteristic that leads to the different necessary condition for optimality that Samuelson (1954 ) derived. Incidentally, Musgrave (1983 , n.7) acknowledged that it was Samuelson's (1955, 356) claim that there exists some "element of variability in the benefits that can go to one citizen at the expense (Musgrave's emphasis) of some other citizen" which led him to coin the term non-rivalness in consumption (Pickhardt 2006 ).
Musgrave again states that non-excludability of social goods leads to a difficulty in revealing preferences. National defense combines both characteristics, but some goods exhibit only one of the two. For instance, the orchard that benefits the nearby bees gives rise to a rival consumption (there is a depleting amount of nectar available to many apiarist neighbors), but the market fails because of the impossibility of exclusion, or of very high exclusion cost. On the other side, an uncrowded bridge is a non-rival good, but exclusion and toll charging is possible. Now, Musgrave argued that it is not efficient (Pareto-optimal) to exclude anyone from the consumption of such a good since she would benefit from it at no additional cost. Hence, at this point, Musgrave had accepted Samuelson's argument. 38 With the given definition of non-rivalness as externality in consumption, Musgrave 38 It is also clear from Musgrave (1969, 799) .
When it became clearer that two independent criteria were at stake, one of the points of contention became which was the most important characteristic, when they were both present. As Samuelson argued in his paper presented at the same conference:
This may be a convenient place to note, for the interested reader, the few places where a close reading of Musgrave leads to disagreement between us. The possibility or impossibility to apply an 'exclusion principle' is less crucial than consumption externality, since often exclusion would be wrong where possible.
Yet, Samuelson also acknowledged that "Many of my criticisms are met by the reformulations of Musgrave in his paper for this conference [1969a] ; and from neighbourly conversations I know that we are in basic agreement on most issues" (ibid).
Musgrave's narrative on public goods takes its definite textual form in a synthesis of the discussion he published in 1971. What is new in this paper is that in cases where "two causes of market failure overlap," like in lighthouses, the more basic one is "the nonrival nature of consumption", because "(in the efficient system) we would not wish to apply exclusion even if we could do so in this case" (Musgrave 197, 307) . 39 In sum, at the end of the decade, Musgrave arrived at the conclusion that there were potentially two distinct causes of market failure in social goods, but, when they overlap, he agreed with Samuelson that non-rivalry was more basic than non-exclusion. This last point is important if we look at Musgrave's conceptual work on social goods as an attempt to justify public provision.
From this perspective, non-rivalry constitutes a definitive argument for public provision.
Non-exclusion explained why individuals would free ride, but if exclusion devices can be designed, as would be the case for television, the argument for public provision would fade away. This contingency did not affect the non-rivalry dimension that, when seen as decreasing cost, would not be tempered by new technological development. As long as
Pareto-efficiency was a goal of political representatives, free provision of social goods would be called for.
Other factors might have played a role in Musgrave's conversion. In a book review of Musgrave's Theory, Buchanan (1960, 237) already criticized Musgrave's reliance on this criterion: "the impossibility of exclusion is not a necessary condition for collective action in satisfying a genuinely 'social want'." More generally, Buchanan's (1965b) approach is to minimize the importance of exclusion problems. If in the majority of real-word cases exclusion is not impossible, then some 'joint' goods can be efficiently provided by smallscale clubs. Recognizing the large-number dilemma, Buchanan's (1965a; strategy is to factor down interactions to small groups where strategic bargaining can lead to the best result, provided that appropriate constitutional rules can be established among the parties. 40 Moreover, following the seminal contributions of Coase (1960) and Demsetz (1964) , many scholars tried to solve the problems of appropriability of services by properly designing and assigning property rights. This research program might have encouraged Musgrave to adopt another, more convincing, argument for public provision of social goods, although there is no direct evidence for this effect.
Public Finance in Theory and Practice
Musgrave's definition of public goods formed the basis of a chapter in an undergraduate textbook co-written with his wife and published in 1973. 41 The terminology and the arguments of the 1971 paper are reproduced with more examples of cases where both causes of market failure overlap, namely air purification, national defense, and street lights (Musgrave and Musgrave 1973, 54) . Then the authors summarize the different possibilities in a 2x2 table (see Table 1 ). (Solow 1997; Giraud 2010) . In this sense, the Musgrave textbook is very modern and this explains its popularity. Yet, at the same time, the table represents a typology of goods characteristic of the old way of modeling in economics, especially in the German tradition. 42 Although there are resemblances to the Musgraves' table, the narrative which is attached to their table is very different. The Ostroms objective is to "explore the organizational possibilities for the public sector, including the development of marketlike arrangements. Such arrangements suggest an industry approach to public services, an approach with implications for public administration quite different from management and control through an overarching public bureaucracy." (Ostrom and Ostrom 1977, 164) .
Still, a qualitative typology that produced a diversity of cases allowed for a more realistic view, and an easier fit with the complex real-life situations faced by the public administrations and the political representatives, than a "knife-edge pole" of pure collective goods proposed by Samuelson. The different types of goods-including merit goods, which are not included in the table-rationalize the different types of government intervention (or non-intervention for private goods) in resource allocation. As Musgrave (1969a p. 142) put it: "semantics, as the history of economic thought so well shows, is not a trivial matter;
and I remain persuaded that systematic explanation of non-polar situations will be helpful, as they may point to different policy solutions". For him, the concept of social (public) goods was one element within a comprehensive theory of the public sector. To be useful,
Musgrave argued that the theory had to be realistic, which was not a decisive feature of Samuelson's model: "my model of pure public goods has turned out to be an unrealistic polar case" (Samuelson 1958, 336) . In contrast with Musgrave's realistic concern,
Samuelson appears as the romantic figure. He was contented with the belief that his model "would have vital policy implications,'' but he might not have thought it his responsibility to get involved in the details and derive a practical theory around it. 43 For instance, Hammond (2015) observes that Samuelson did not discuss the theory of public goods in at least the first four editions of his Economics (1958). 43 Samuelson's occasional comments on the history of economic theory resolve around praising geniuses. See for instance the introduction to the second edition (1983) of his Foundations (1947), or his apology of Frank Ramsey (as discussed by Duarte 2010). Moreover, he acknowledged being driven by aesthetic ideals, notably in his contribution on collective goods: "My aesthetic sense was tickled by the beautiful duality displayed by public and private goods and their "prices"-the vertical addition of public-good "demands" as against the horizontal addition of private-good "demands," the " + and =" dualities." ("Public Goods Twenty Years Later," June 1974, PAS papers, Box 143. p. 2)
Conclusion
Musgrave's conceptualization of social goods evolved over the 30-year period discussed here. In his dissertation, Musgrave (1937) stumbled upon the problem of assessing the individual benefits of social wants proper, which he singled out as being satisfied by indivisible goods. This point was not so original, but, as public expenditures were increasing, a better rationale for public provision had to be found. Because some goods were non-excludable, the voluntary exchange assumption was unrealistic, and the existence of a state with coercive power had to be assumed at the outset. Though Musgrave probably did not need this argument to convince himself of the beneficial role of the state, it provided what would become a convincing argument in the rational-choice mindset of the second half of the century. In the 1950s, the debate on the specificity of public expenditures took a new turn with the publication of Samuelson's paper. In the 10 years that followed, Musgrave's conceptualization of social goods was strongly influenced by the idea of "joint consumption by everyone," although he still held onto non-exclusion as the cause of market failure. During this time, Samuelson tried to convince Musgrave that the jointness dimension of collective goods was a more basic cause of market failure in the face of public goods. The definitive textbook definition of social or public good is given by Musgrave in his 1966 Musgrave in his paper (published in 1969 . Certainly, models in public economics use Samuelson's mathematical definition (X = X ! ∀i), and the understanding of non-rivalry owes a lot to Samuelson's discussion on jointness in consumption. Still, it was Musgrave who insisted on the idea of two independent criteria that lead to a more comprehensive typology of goods. Even though this is still a stylized depiction, it is more realistic.
The concept of public good (or social good) is thus an ideal type (Ver Eecke 1999) that can be represented in a table, along with some departures from it. Since it is an ideal concept, it is not to be directly found in the world. When trying to capture real-world public services with Musgrave's typology, some concessions must be made. For instance, implicit institutional constraints and political traditions are woven into every bottom-up fit. More generally, the market failure perspective in which this discussion took place can be interpreted as a rationalization of contemporary concerns about the role of Federal government and the growth of the welfare state. This technical debate on the specificity of public expenditures highlights the evolution of public finance in the middle of the twentieth century. The story is about the creation of a scientific argument based on a specific representation of the agent and its institutional setting, namely a selfish rational consumer who demands some goods that have special technical characteristics. This sophisticated argument enjoyed a certain popularity in the intellectual battle against more libertarianleaning economists, such as Buchanan, at least until the 1970s when the "pendulum" started to swing back to more unfavorable views toward the state. Yet, in the four decades of his life that followed the crystallization, Musgrave stayed loyal to his conception of social goods.
Over the 70 years of his career, Musgrave participated in the institutionalization of modern American public finance. One of the striking features of Musgrave's contribution lies in his educational reach. As Sturn (2010, 307) aptly remarked: "Musgrave's influence on modern Public Economics is an example of how the dissemination of innovations is enhanced by a suitable expository framework." 44 This is true in at least two ways. First, it is true directly, through teaching public finance in universities. As a matter of fact, the threebranches framework within which social goods find their place has always been praised as a useful pedagogical device to structure the discussion on market failures (R. A. Musgrave 1989; Solow in Ott et al. 2008; P. Musgrave 2008) . Second, Musgrave's normative model of the public economy proved a useful representation in the broader economic literacy push in the postwar era. 45 Musgrave wanted to contribute to a better society by designing a normative model of the public economy that would help to elaborate rational public policies and facilitate public debate on the role of government in society. With growing public expenditures, the state became increasingly important in the lives of the citizens. In this context, upholding democracy required that public policies be framed in clear language, to which Musgrave contributed with his definition of social goods. 44 Likewise, Sinn (2009, 131) rightly noted that Musgrave "was too modest when he claimed that he just transported prior knowledge over the bridge he had built across the Atlantic. His writings were clearer and at the same time, more comprehensive than those of his predecessors."
45 For example, it constituted the basis of a paper presented in JEC hearings on Federal expenditures by the soon to be CEA president Walter Heller in 1957. On the role of the 1946 Employment Act and its offspring, the JEC and the CEA, see Hansen (1957, 81ff.) 
